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In the title compound, C14H23N4O4P, the P atom is in a 
distorted tetrahedral environment with bond angles in the 
range 96.87 (6)-l 19.86 (6)°. The two morpholinyl groups 
adopt a chair conformation. The phenyl ring is disordered 
over two sets of sites with equal occupancies [0.500 (2)]. In the 
crystal, adjacent molecules are linked via N— H- ■ O hydrogen 
bonds into an extended chain running parallel to the a axis. 
Only one of the amidate N— H groups is involved in hydrogen 
bonding. 

Related literature 

For background to compounds having a P(=0)(0)(N)(N) 
skeleton, see: Sabbaghi et al. (2010). For bond lengths and 
angles in related structures, see: Ghadimi et al. (2009). 




Triclinic, PI 
a = 4.7469 (2) A 
b = 12.3528 (5) A 
c = 14.2149 (5) A 
a = 90.542 (3)° 
/3 = 98.389 (4)° 
y = 93.009 (4)° 

Data collection 

Oxford Diffraction Xcalibur S 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis RED; Oxford 

Diffraction, 2009) 

T min = 0.877, r maI = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.029 

wR(F 2 ) = 0.070 

S = 0.99 

2888 reflections 

262 parameters 

162 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 823.35 (6) A 
Z = 2 

Mo Ka radiation 
li = 0.19 mm -1 
T = 120 K 

0.20 x 0.10 x 0.10 mm 



10043 measured reflections 
2888 independent reflections 
2272 reflections with / > 2a(I) 
R iM = 0.021 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.22 e A~ 3 

A/Cw, = -0.32 e A~ 3 



D-H-A 


D — H 


H-A 


D- ■ A 


D-H-A 


N3-H3A'---01 i 


0.823 (15) 


2.093 (16) 


2.8951 (16) 


164.9 (15) 


Symmetry code: (i) x 


-i,y,z. 









Experimental 

Crystal data 
C 14 H 23 N40 4 P 



Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: Mercury (Macrae et al, 2008); 
software used to prepare material for publication: enCIFer (Allen et 
al, 2004). 

Support of this investigation by Ferdowsi University of 
Mashhad is gratefully acknowledged. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GK2392). 
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Phenyl bis(morpholin-4-ylamido)phosphinate 

M. Pourayoubi, H. Eshtiagh-Hosseini, M. Negari and M. Necas 

Comment 

Structure determination of the title compound, P(0)[OC6H5][NHNC4H80]2 (Fig. 1), was performed as a part of a project 
in our laboratory on the synthesis of compounds having a P(=0)(0)(N)(N) skeleton (Sabbaghi et al, 2010). Single crystals 
of title compound were obtained from a mixture of CH3OH/CH3CN (4:1 v/v) after slow evaporation at room temperature. 

The P=0 (1.4705 (10) A), P— O (1.5975 (10) A) and P— N (1.6295 (13) A & 1.6331 (13) A) bond lengths and the 
C — O — P angle ( 122. 1 7 (8)°) are standard for this category of compounds (Ghadimi et al. , 2009). The P atom has a distorted 
tetrahedral configuration (Fig. 1), the bond angles at the P atom vary in the range from 96.87 (6)° [the angle 02 — PI — N3] 
to 119.86 (6)° [the angle 01— PI— N3]. 

In the crystal, the molecules are hydrogen-bonded in a linear arrangement parallel to [100] through N3 — H3N - 01 1 
[symmetry code: (i) x - l,y, z] hydrogen bond (Table 1, Fig. 2). 

Experimental 

To a solution of phenyldichlorophosphate (2.507 mmol) in chloroform (15 ml), a solution of aminomorpholine (10.028 
mmol) in chloroform (30 ml) was added at 273 K. After 4 h of stirring, the solvent was evaporated in vacuum. The solid was 
washed with distilled water. Single crystals, suitable for crystallography, were obtained from a solution of the title compound 

in methanol and acetonitrile (4:1) after slow evaporation at room temperature. IR (KBr, cm" 1 ): 3278, 3107, 2945, 2869, 
2830, 1588, 1488, 1223, 1107, 926, 869, 759, 698. 

Refinement 

All carbon bound H atoms were placed at calculated positions and were refined as riding with their U[ so set to 1 .2(7 e q of the 
respective carrier atoms. Nitrogen bound H atoms were located in a difference Fourier map and refined isotropically. The 
disordered phenyl group was modeled over two sites using similarity restraints on anisotropic displacement parameters. 

Figures 



Fig. 1. The molecular structure of the title compound with ellipsoids shown at the 50% prob- 
ability level. The disorder is not shown. 
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Fig. 2. Partial packing view showing the formation of the chain through N — FFO hydrogen 
bond (shown as dotted lines). H atoms not involved in hydrogen bonding have been omitted 
for clarity. [Symmetry code: (i) x - l,y, z] 



iV-[(morpholin-4-ylamino)(phenoxy)phosphoryl]morpholin-4-amine 



Crystal data 




Ci 4 H 2 3N 4 04P 


2 = 2 


M r = 342.33 


F(000) = 364 


Triclinic, PI 


D x = 1.381 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 4.7469 (2) A 


Cell parameters from 5042 reflections 


b= 12.3528 (5) A 


9 = 3.3-27.2° 


c= 14.2149 (5) A 


H = 0.19mm^ 


a = 90.542 (3)° 


T = 120 K 


(3 = 98.389(4)° 


Prism, colorless 


y = 93.009 (4)° 


0.20 x 0.10 x 0.10mm 


V= 823.35 (6) A 3 





Data collection 



Oxford Diffraction Xcalibur S 
diffractometer 

Radiation source: Enhance (Mo) X-ray Source 
graphite 

Detector resolution: 8.4353 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2009) 

r min = 0.877, r max = l.ooo 

10043 measured reflections 



2888 independent reflections 

2272 reflections with / > 2a(I) 
R int = 0.021 

Qmax = 25.0°, 6 m i n = 3.3° 

h = -5^5 
£ = -14^14 
/ = -16^9 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )} = 0.029 

wR(F 2 ) = 0.070 
5 = 0.99 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w= 1/[g 2 (F- 0 2 ) 



(0.0404P) 2 P] 
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2888 reflections 
262 parameters 
162 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.22 e A~ 3 

Ap m i„ = -0.32 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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Atomic displacement parameters (A 2 ) 
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